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Overview

Timeline
• Start Date: April 1, 2016

• End Date: September 31, 2018

• Percent Complete: 0%

Budget
• FY-16 = $500K (DOE)

Barriers
• Energy Security: Support the Energy Independence 

and Security Act of 2007

• Vehicle Cyber Security: Addressing the emerging 
needs for integrated cyber security tools and 
methods in PEV, EVSE, and connected buildings

Partners
• Project Lead: INL

• EDU: University of Louisiana at Lafayette

• Other Laboratories: ANL, NREL, PNNL

• Commercial: ChargePoint, Inc.
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Project Objectives

Overall Objective: Develop a Distributed Security Module (DSM) Framework to 
provide secure communications between electric vehicles and buildings

• Provide real-time information regarding the security state of the monitored systems so that operators 
can make informed decisions and allow or deny electric vehicle charging

• The developed hardware, software, and monitoring algorithms will be shared with industry and 
standards committees to help ensure safe and secure energy delivery

Year One (FY-16) Objectives:
• Perform a complete Cyber Security assessment of a commercial Electric Vehicle Supply Equipment 

(EVSE) charging station

• Customize INL developed tools to operate in a laboratory owned Plug-in Electric Vehicle (PEV)

• Prototype communications hardware for security communications between EVSE, PEV, and a Building 
Energy Management System (BEMS)
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Milestones
Date Milestones and Go/No-Go Decisions Status

October 2016 Complete initial equipment setup in INL laboratory space and the 
initial development of the DSM framework and communications 
channels.  Start the cyber security assessment of the 
ChargePoint EVSE.

In Process

October 2016 Go/No-Go: A CRADA or NDA agreement between INL and the 
University of Louisiana must be fully executed.

In Process

April 2017 Delivery of the Cyber Security Assessment performed on the 
ChargePoint EVSE

Queued

October 2017 Implementation of DSM nodes suitable for use in EVSE and PEV.  
Initial device and vehicle fingerprinting algorithms developed.

Queued

October 2017 Go/No-Go: DSM modules functioning in multiple PEV and EVSE 
units and coordinated by a BEMS operator.

Queued
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Milestones
Date Milestones and Go/No-Go Decisions Status

April 2018 A complete BEMS-to-EVSE-to-PEV DSM framework implemented in the 
prototype environment at INL.  A demonstration of the functionality of the 
system provided to all partners.

Queued

April 2018 Go/No-Go: DSM framework functioning in partner laboratory 
environment with multiple PEV and EVSE units.

Queued

October 2018 Deployment of the DSM framework in the partner laboratory building 
environment.  A working demonstration of the DSM framework in the new 
integrated building environment.

Cyber security testing (red team vs. blue team) of the building environment 
to examine the performance and functionality of the DSM framework.  A final 
report detailing the effectiveness of DSM and the security framework during 
the cyber assessment (red team vs. blue team). 

Delivery of the DSM security protocol to the proposed industry standards.  A 
detailed specification of the DSM protocol is provided.

Queued
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Approach and Strategy

System Baseline
• Cyber Security Assessment of the EVSE to understand weaknesses and 

vulnerabilities

• Monitor the PEV to determine what normal communications are present

Algorithm Development
• Develop method for generating a valid system fingerprint for the PEV and EVSE

• Develop methods for determining if/why a system is functioning improperly

Prototype Environment
• DSM hardware identified and basic communications

established

• DSM hardware installed in the EVSE and PEV in the
INL lab space

Go/No-Go
• CRADA agreement with Lafayette

Phase 1 – FY-16
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Algorithm Analysis

• Further testing and development to determine if methods and algorithms are 
able to properly identify system problems in EVSE and PEV

Laboratory Environment
• Integration of DSMs in the INL lab space with coordinated connectivity between the PEV, EVSE, and 

BEMS (security exchange protocol development)

• DSMs report suspicious or abnormal behavior to the BEMS

• BEMS operators are informed of problems so that they can take action

• Demonstration of functionality provided to VTO and partners

Go/No-Go
• DSMs functional in multiple PEV and EVSE units

and are coordinated by a BEMS operator

Approach and Strategy

DSM

DSM
DSM

PEV

Building Energy
Management System

Phase 2 – FY-17

7



Approach and Strategy

DSM

System Analysis
• Installation of DSM framework at partner laboratory

• DSM environment functioning with multiple EVSE and PEV

• Red vs. Blue (penetration) testing of DSM framework environment

Industry Transfer
• Methods and algorithms for systems monitoring published

• Security exchange protocol published to
standards bodies (e.g. SEP 2.0, SAE 
J2931/7)

Go/No-Go
• DSM framework functioning in partner

laboratory environment with multiple PEV
and EVSE units

Phase 3 – FY-18

DSM

DSM

DSM

DSM

DSM

DSM

Building Energy
Management System
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Accomplishments
Contracts and Agreements
• ChargePoint NDA submitted

• Lafayette NDA, contract, and CRADA started

System Baseline
• ChargePoint EVSE procurement in process

o Assessment starting soon

• PEV identified and allocated for project
o Systems analysis on-going

Prototype Environment
• DSM hardware procured and development 

has started

Algorithm Development
• Lafayette identifying graduate students and

starting analysis of EVSE
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Response to Previous Year Reviewer’s 
Comments

This project has just started the first year
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Partners/Collaborators
ChargePoint, Inc.
• Providing the EVSE Application Program Interface (API) 

and
technical support

University of Louisiana at Lafayette
• Utilizing resources available from the Informatics 

Research Institute

• Providing expertise in system information analysis

California Energy Commission
• Technical advisors for the project

ANL, PNNL, NREL
• Integrating DSMs into the vehicle building integration 

project

• Providing a system-level testing opportunity
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Remaining Challenges and Barriers

Future challenges and barriers are consistent with the initial work scope
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Proposed Future Work

FY-16
• Procurement and setup of prototype laboratory and equipment

• Cybersecurity Assessment of selected EVSE(s) and PEV

FY-17
• Development of EVSE and PEV methods and algorithms for fingerprinting

• Deployment of DSMs in prototype laboratory environment
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Summary
Relevance
• Developing a Distributed Security Module 

(DSM) Framework to provide secure 
communications between electric vehicles and 
buildings

• Provide real-time information regarding the 
security state of the monitored systems so that 
operators can make informed decisions and 
allow or deny electric vehicle charging

Accomplishments
• Contracts and agreements with all partners 

started

• Prototype hardware identified and 
procurement process started

• Lab space and PEV EVSE equipment 
installed

Partnerships
• Industry and government partners to ensure 

research is applicable and effective

• Project being coordinated with other efforts 
funded by VTO

o GM0085 – Systems

o GM0062 – Vehicle to Building Integration Pathways

Approach
• Cyber security assessment of the prototype 

environment to discover potential weaknesses 
and vulnerabilities will be developed

• Methods and algorithms will be developed to 
fingerprint a healthy PEV and EVSE

• Small and inexpensive hardware will be 
identified to monitor PEVs and EVSEs and 
communicate with a BEMS

14



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements true

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



